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(54) THERMOSETTING RESIN CURED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermosetting resin cured 
product which spatially approximately holds isotropy and 
simultaneously has high heat conductivity. 



SOLUTION: This thermosetting resin cured product is characterized 
by having an anisotropic structure in a resin component contained 
in the thermosetting resin cured product, covalent bonds in 
anisotropic structure units constituting the anisotropic structure, 
the maximum anisotropic structure unit diameter of >400 nm, and an 
anisotropic structure rate of >25 vol.% in the resin component, and 
preferably further containing metal or inorganic ceramic filler powder 
having a heat conductivity of >5 W/m-K in an amount of >20 vol.%. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner s decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 

BEST AVAILABLE COPY 

http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAgLa4gdDA41 5268070... 2006/04/06 



(19)B#IS»ffJf(JP) 



(SDlnt.Cl. 7 

C0 8G 59/22 

C 0 8 K 3/00 

C 0 8 L 63/00 



(A) (iD&ftmmviMmn 

2003-268070 

(P2003-268070A) 
(43)^BSB ¥f£l5^9fl25B (2003. 9. 25) 



F I 

C 0 8 G 59/22 

C 0 8 K 3/00 

C 0 8 L 63/00 



f-TJ-V (##) 

4J002 

4J036 



<2!)ttHH#M 
(22)tUKB 



#^2002-73479 (P2002-73479) 
¥fi£i4^3E18B(2002.3. 18) 



OL (±81) 



(7DWSSA 000005108 

Asanas nc«ffw 

<72)#89M£f lEjff 

3?«JRB3iilT^:*^m-fcTBl#l^ -AhX; 

a itiifw/r b icw^Rif 

<72)38i«# tlr» *iS5 

3?^B5iTfJ^^BT-tTSl#l^ t*5£ 

£tt B StMfBJr B 
(74)ttJIA 100075096 



®mizm< 



(54) [38^©*fH JRMfbttWffiHibtt 

(57) mm 

atntsfb^n^stxswjtfS^tft-s^tttfi^Tj^ft 

WSrlTU KS^tt«igm{flr©SO«*ffl*<4 0 0 nm 
fiLh, + C^*n4S*tt«|jSO*|^2 5vo 

1% Hm^T, i£i$tf5W/m • KR±»#S 
feS^tt*It75 7^W7^7i**2 0vol5« UA± 




1 V m 



BEST AVAILABLE COPY 



(2) 

1 

(73t$cDg^:fit^4 0 0 nmt*±T\ mmtiLtt^iZ^lLtl 
-S>^ttWjgrofiJ^^2 5vol% &,±X&2>Z\t£:Wm 

E-M-S-M-E 

({&u E«x7j?+vS. mt^yfy, s«x^--y- 

gBS-^-T. ) T'lg^tl^X^+^^S^y^T&SlfjR 10 

[Iit*ig4] ieiW5W/m • KW±C0^M^S^ 
ttSSfi-fc^S 7J®7^ ^#}*£2 Ovol% UA±-^trc: 

i £ •§ ssjJcjs i Timm mm 3 ©fem^ tc samco 
mwmmtemm 20 

[0 0 0 1 ] 
[0 0 0 2] 

®<nm{*£:, mmmt.fr ^mfa-znz,. 
[0003] ifi^. z.n^m.n.m^(D^mitAmmizm 

[0004] c*uc*fu &n<r>n%.m.Wi<nmmmz 

[0005] m^Amftzm-tzmmttrntLTte, 40 

xx\ ^tt*<ym, ^itr)n-0A, m.it>r-im, m 

[0006] stc. mm^nx-M^m^mm^mB^ir^ 
u&tLT. #wps6 1 -2H06&>%'£mizmmmiz&tm 
Ltc7fsi)^ffimzftmLtz&^mfcm?iL*fi?z>y°7 7s 50 



#12003-268070 
2 

[it mm 2 ] M$mMimmmmitm<p<D®mi&tt-t)^ 

(Yt 1 ) 

- (ffcl) 

^■■y ? n >/\°r?> Cintt. POLYME 

R, vol. 1 9, 1 5 5 (1978)(C|SK^nT^-5®S5^(C 

[0 0 0 7] £7c. ADVANCED MATERIALS, vol. 5, PI 

07 (1993) Rzs^-iymm^mm^mmA 226 

'9 9 4^ii$6lC«, ^ vy>S5:WT«>->*Ti7 'J h 

m<D± j v £ s.^>-7jiS]icier&]$ -tifc*ic^R^$ -fr 

[0 0 0 8] ff^TJfSllI^-Tm^M^-STjffi^', 
#P^¥ 1 - 1 4 9 3 0 3 2 - 5 3 0 7^ 

'Am., «fi¥ 2 - 2 8 3 5 2 ^$8, 4#dfl¥ 2-1274 

[0 0 0 9] £7c, *#MBS6 3 - 2 6 4 8 2 

SB|6]7jl*HcSii:^73l*]|-^^0 bTSlS^I^^^ 

[0 0 10] «fP^¥ 1 1 - 3 2 3 1 6 2^ii$g(C«, ^ 
v y -7 5rM^ L itSfte^*^ 0 . 4 W/ 

[0 0 11] Cl<0*6»!fflfi)c«jtt^HW»ce««*ttT* 

o &3*« 6*oi»giiMit4ai < . mmunmm ^^>z.t 

[0012] fliflf 9 - 1 1 8 6 7 3 ^iilgtCtt, 2 O 
© t y V ^ b Sifi L 7c X * ? -y ^ Wjfi $r ft * ftaiK 

[0 0 13] 

c»^**»«fc l «fc y tTzmm) mtzm <,*mts.m&G> y 
<< ymmzmfcit&mmizm'&Ltz.m&ttwxfc, mm 

nr l fc « » t « <■ n « if : jr g m m isi ± u & ^ * . & 

wi<<m*:-rz>tct&> WLMffimftzmmTzz: 
« y ^ 7 mm zmm* iz^-izft®. $ c <t g 



(3) 

3 

* * < <£ T -r * pj mtk t> * s n . 

[0 0 14] jfufet#HBg6 1 - 2 9 6 0 6 8#4ifRt|B 

[0 0 15] ttJlBADVANCED MATERIALS, vol. 5, P 1 0 
7 ( 1 9 9 3) &tf h'-f yBttftUBftHJM 2 2 6 9 

[001 6 ] mJtB#M3F 1 - 1 4 9 3 0 3 ^ii*R. 13^ 
¥2 - 5 3 0 7 -SfiifR. ^Rflsp 2 - 2 8 3 5 2 20 
2 - 1 2 7 4 3 8 #fflB8 6 3 -2 6 4 8 

2 8 mkmizmm.<n^m-vtemfrizy j )vl,<dw zysfa* 

E-M-S-M-E 

(fib, e«x#+vS, Mia*yy>. sttx^— y- 
( 2 ) [zeiRraMKftttweafCM. 

(4) |iei$*5 5W/m • K^±W^Jgfe-S)^«te|j| 
t7i v9(D7H 5f#*£2 Ovol% tl±^tfmilB 

(1) TbM (3) Hie«S«)»«flSttttflgffl!fk«9. 

(5) HtrlB7-< mitTAS.-VA, 30 

g.<t5--im<D^-?nfr&3E.!$.ftt-Tz>m& (4) ictem 

[0 0 2 0] 

[0021] ^sswettffeffifbttwiiw^'ft*. x-©* 

x/-;MSfSii, *^5>gt)]g, J3.U7BM&, -7U^>lft 

tiTt»sx7i?+v»i&*<#tf ens. dneo»igd6» 

[0 0 2 2] **JS0i|TO5S^rtt«jfit«5 i? PfrSEyj 



#H 2003-268070 
4 

0. mmx-zzttmmztiz. 

[0017] ffimftfflW- 1 1 - 3 2 3 1 6 2 ^ffiTte 
Mfcm&& 0.4-0. 5 W/m • KiST^-i?* 
So iWfEt*Wi¥9 - 1 1 8 6 7 3^$R(c«7f?iJ 

[0 0 18] *f60J!ti, £IWWfCS«*#«:*«£&*t 

J»e***ifis«&fc«iw<i:tt»i&w{t'ft*ii«-rs c 

[0 0 19] 

©*fS0S©gg1i#:©a o -5. 

4 0 0 nmHit, «»4" CtStlSS^ 
ti^jg(DfiJ^-^2 5vol% IH±X'$>2>, 

(2) WSBJKHiiYtttWB&a^+rotMltfiK^**, ^yy 

*^^x#+x«tfl&fflfie^^fiiefkLfcxxH+^«H&?lfk 

«n?**flft8B (i) mm.<vmm<kvtffim®{kw<, 

(3) frtax^+xmsg^/v^, TE-«a uti) 

- at i) 

[002 3] *mmmizistf2>mj3&ffimmi<L i ©&© 

gg»i£ (TEM) H«fc0eSR^LTffttiT*#S. Ell 
tc^t-<fc?K,l©i|?7t£^ji l ttSfltWIfiif 

selt^t, *mMfrnzt5Vz>mjj\±ffi7&m& 1 

^©-3©iOCiT'fel>. ^SSWC^Ttt, C© 
[0 0 2 4] *HM0iJT. /vy>tit $j,ilt4£?gia 

t-s^B£t£©&-g>i^S£^t\ ^f*w(c«. t*7xx 

[0 0 2 5] /-7<i:tt, 
< <hfc 1 "3©X# + /i-y h^ff§ty7^^f, 

$ etc. ■5-©x#+->gtM ; &y7«^yy>^WLTn 

SCiAWS L<^. JM^Wtcte, fy^xjUS. Xxx 
[0 0 2 6] #tc, TI2-®^ (ftl) \z*?y-{>* 

oi <nm±m t mjj tt p ii ©w* t * ± * -t* * © »c » 

[0 0 2 7 ] 



(4) 



E-M-S-M-E 

#*H»»ffl«fltf!tt, xtf*x®flSI£?0?fb^£fc#><D 
SMMbai. »ffitt«fb»J*i&*. 10 

[0 0 2 8] *mmm<Dmmit&mffim<kto\t* mm<o 

J:'5a»IISJ«»««**tlT^nttA< 1 ^JR, 

flt/S^^^ £bfc, »e»**«5W/m'KH±© 
^S-^^tliz^a y9<to7 4 ?mM&2 Ovol% J^±^ 

^UU-JA. BtfbXX, Sfb*£*. £fb7;U5=* 
A, Sfb^r^m BMb4r-f*, 7vitT)\s5i~0tx, y 

ftv^y^A, SHfcxX, sfcft***, SEfb7;P5n 
£ 0 

[0 0 3 0 ] SMfC^fCT^^X^Al^Wr^ 30 

BKb7J^x£A»<0#J'&tt 1 w t % — 2 Ow t 

*u^ 0 1 w t %*mT"fo&£ii&mmm&<D$}±mz£: 

2 Ow t %cfc0^tS<t7J^z«JAIl: 

fc<rr 5Sfb7;i^x£i4&*tt. Sfb7;i^x^Ai& 

*£}JD!^tFT\ CTAtf 1 0 0 01CT1 O^jn-abTf^S! 

40 

C0 0 3 1 ] WKfiK»oJ(*eS»*^iS[ii&«), 7^t» 

[0032] *nttM©}R«fbtt«K«ib«itt. femti 



#W2 003-268070 
6 

- (fbi) 

[0033] jl^t. mftwizmwr&o &*5, &nmm 
»J, 7 *u v, yv ^t»*<a««£-?-<0WH* 

[x^^^^Bg^y 
Tw8 : 4- (^y7-JMh + y) *<>*/'fy{7 7 
>;F-4, 4' - [1. 8-^"^^>y<;HiX 

T w 6 : 4- («y7-JMh^y) '<>*/'fy97 
>;H-4, 4' - [i, 6 -^i*->>M;i/tfx 
+ x) ] h:X7xy-^XXfJl/ 

Tw4 : 4- (^i/^XJl/;* h^5» y 9 7 

4' - [i, 4-y^>v^;nfx 
v) ] ex7x;-;nxf^ 

BzE:4 - (4 - > ^ XJH? h ^ » -<> y 
y* 7 :> y K - 1 , 4' -7x-l/>XXf;i/ 
B i E : 4, 4' - fcf V x 7 —)\,*J>f U ->^;UX— f-;P 
TME : 3, 3' , 5, 5' - x h 7 ;* 4 , 4' 

-t:7x;-Jl/y^U /yJH-fJl' 
BAE : t*X7x/- JUA-v^U yyJl/X» ^JU 
[X7p*x»8&ffl®{b3J] 

4' -y7$7y7xXJM^> 
4' -y7^y7iZjH-ril/ 
4' -y75yy7x-;|/XJl/7t> 
4' -y7^/-3, 3' -S^h + ^tf 



D D M : 4 
DDE : 4 
DDS : 4 
DDB : 4 
7xZJ[/ 
D S t : 4 
D B z : 4 
[7dMJ 



4' -y7^y-a-^^Jl/Xf-JK> 
4' -y7^y 7x-M/7x- N 

BzA:4-(6-7y*U n< ^> 
y-f y 97zsy H- 1 , 4' -7xzl/>xxril/ 
[7?UJH»»ffl«fb»] 
B PO : Mft^>7W^ 

DPA : oj, co -v* h*^-co-7x— ;i/7"t h^x 

y > 

SiO, : 2BKb$-f £ (¥^ft ~T til /* m) 
A 1 2 O a : 8Kb7;i^x^A (TOfg3/zm) 
SnOa : BMbXX (¥^Wg5 /zm) 
BNr^fb*^ (¥Wi-?il0/im) 
S i 3 N 4 : S8fb$--f* (¥«8fft5/xm) 
A 1 N : ^fb7;i/^x^A (¥^l5/im)' 
A 1 N-A 1 2 0., : SSRfbfflMfb7;U£x>5A (A 
1 a O B ft 1 0 0 Ottl 0#m*fb»31L,fc|»*. ) 
(*8S0U) ±IBX#+x«lfTw8 t«fb»JDDMt 



(5) 



2003-268070 



ffimmz<ti&i,rzo &*s. x-m-ismm^/^tmikm 
mi&ttmk^mmtt, miku&i 6 or. mim^m 

[0 0 3 4] Z<D®mm£\S.3Z-?)l<WmiZti-?T^2, 

il^t^fC^^^SI^^nfc. lot, Z\<Dffi 

mmiti 1 ^TEMig^Lfe., &*5, SMffttRuO, 
^^fe^ltLTffl^. <g*3 0 0 0 OfgT^-5. S^tt 
t$j£3Mi<£>flCD«A«I«: 1 6 0 0 n mT*» 0 . S^tt#? 
jgcDii]£te4 Ovo^T&oifc,, S:£tt#S3g<75g& 

[0 0 3 5] 121 1 frTEM^K^6S^tt^iftWg|5»$ 

n^'n counts m mma v>m % s ^ ^ com^ ft t v 

tz. 

[0036] ztDmmfavmfcmmte, o.8 3w/ m 
• k tTSi^mfcmmz^Lfz. ^nm^mmt 

3E 1 



*k*4«¥«3®js«^8 or, m.mumtvx^o^-f m 
tfy^zm^tz. \^±.<Dm^m.2\z7r.t. 
[0037] c^mm 2 ~ 6 ) ^mm&mt, m 1 \zm 

Bi«srnss0ii i izmmzL-xwfrfL^tz. ua. mikmv> 
m-smtmikthmtmnzmrmti., mimmti o 
&fmx$>z> a 

[0038] z\<nffimwL<Dmjj&ffim(Dfim, m&m 
io £nss0tj i tmmommxmfeL, ^<D%t^^2\zm 

mtffifemtiL 1 OTticog^fi«4 0 0 nmHi, S^tt 
tgjtCDfi|-g-ti2 5vol% T&ofc. 
[0 0 3 9] Cltie©etlSHS(O^e^^(i0. 6 0~ 1 . 

o 5 w/m • Kiitj^ofc. tt-t), mmmi~~3<Dy 
^ >*vy>?^7cnx.#*z/Mm*:;-?£m^fzffim 

fi)-&*l'HSS^I4~6 l-tk^Tfc^:$<, ifte^^O. 
8 3~ 1 . 0 5W/m • KiiS^ofco CCDJ;?!;;, >y 

[0 0 4 0] 

[35? 1] 



No. 




mm 








TvvB 


DDM 




150 




Tw6 


DDE 




180 




Tw4 


DDS 


<b#gS6* 


200 




BAE 


DSt 


Hb^SIS* 


160 




BzE 


DBz 




ISO 




BzA 


BPO 


0.5v**% 


80 




BzE 


DBz 


<b^*sa* 


230 


J* 1*^2 


BiE 


DDM 


<b^ftiftft 


180 




BiE 


DBi 


<b^S!*S 


180 


tfc«#j4 


BzA 


DPA 


0.5wt% 


50* 


it &#* 5 


TME 


DBi 


<b¥«86* 


180 




TME 


DDM 


ib^ft^4 


150 




BAE 


DDM 


<b3*ai£* 


150 



[0 0 4 1 ] 



[312] 



(6) 



S 2 



#W2 003-268070 
10 



No. 




(nm) 


corns 

(vol*) 


(W/m«K) 


Mftfli 


o 


1800 


40 


0.83 




o 


1700 


43 


0.88 




o 


1800 


45 


1.05 




o 


910 


35 


0.78 




o 


520 


30 


0.60 




o 


760 


26 


0.68 




o 


320 


37 


0.44 




o 


170 


29 


0.30 




o 


760 


22 


0.33 




o 


1000 


15 


0.38 


tbttfls 


o 


280 


20 


0.29 




o 


130 


14 


0.26 




X 






0.19 



[0042] (it«ptji-7) mi ic^-r^y v<t«fb 
»Jtt»^^TW{bbfc»«fbtt«ita!fb*©»iits 

SgfbfiJSteSti i:stat'*oT, Sfb^Pfl«i on#p«i 

tifco ttmn4tz. mm (uvi HawTmm^b 

[0 0 4 3] COWfifi^R^fttiiOflfjlS, &£ag 30 

1 <0«<O«*ffl**4 0 0 nm*«<0Jt«0i] 
1, 2^gi$tt0.4 4W/m-K, 0 . 3 0 W/m 
•KtfiK S2rtt«lii<0ffl£**2 5vol% 

CDIfc«0J3, 4^ttH^fii$|J0.3 3W/m- 

K, 0.3 8 W/m • Ktftiri. 
[0 0 4 4] S^tt«SiS¥fi 1 <D'm<Dm*m&4 0 0 n 

fcifc&ffl5, 6C0lSEi$H 0.29 W/m • K, 0 . 40 
2 6 W/m • K a^tt«ig*^«t^Jt«C»J 7 

&£«3|5ti:0. 1 9 W/m • Kchfftl^ 
[0 0 4 5] £A±.(D$km&\ 1 -6 «fcJt«W l-7CDgJjjg 

[0 0 4 6] B2cfc9, »#tt*ifi<DM£a*2 5vol% 
J^JiC0*§£r, #4 0 0 nmfit 

U R*tt*i8o«^*«2 5vol% *«oo»^e-cd3&s 50 



»tt 1 O** Sj^4 0 0 nma±(D*^ S^tt*ifiO 
»J^rt*2 5voi% «±tj&:se:«k-cittfg»*30^*j»fci6j 
lts:d:»l». fib, R*tt«ifi*ffil 
7^4 0 0 nm*ai<0«-&«ie»*0|^±tt/J\$(ri 0 

[0 0 4 7] (^JS0tJ7) ±Bx#*>'»J&Tw8 £^ 
* 1 6 OtTgiLTig^L, f^l30tT24hW 
±K«fflILftS i0 2 7*«»W3S:»JIBttfi)c«^ 

«£?#^rgM«T 1 6 or, ihffl*BLfc. -toaaft 
mddu b , Bis^s^r cd^m^sk L&frbmm 

switch u ®{br&Ki60t:, jifbRPBtt 1 oWrMt 

^3C7Kt 0 

[0 0 4 8] mmms- 10 s i o, <D$i&m&m 
«fbtt»iswfb»<o»iis«efpfiicLfc. wis* 

©»IS*»»4**« 1 tlHlCT, fitftftft, «fb*tttt 

[0049] (jt«!« 8-ii) mmf&ft&ttm&i 1 1 

mC£L. S i 0 2 <OE£it*«3lC7STcfc5K£*.jfc 



(7) 



2003-268070 



11 

m 3 l:^f 0 S iO a <7}iB£S£ifj!jn£t!:3 

[0050] 7^ 7^*<!:ITS iO, 

S i O, Ovol% &±T, f&inmmtf 

**<[Sl±Lfc. »JB*»tbTJttt«7<Z)»IIStffl^ 



12 



10 



4 0 0 nmWT\ »»J*#+K:£*n*»#te«»<& 
CE6*h5 7^ ^#>*<£>SB^S#2 Ovol% U±(Dm 

[0 0 5 1 ] 
[IS 3] 



m 3 



No. 






IB^"«(vol%) 


(W/m-K) 








5 


0.93 


mmm 




s;o 2 


15 


1.1 


nmm 




25 


1.5 








40 


2.5 






AI,O a 


40 


4.1 






Sn0 3 


40 


5.0 






BN 


40 


5.9 






Si 3 N 4 


40 


4.4 


MfcMis 




AIN 


40 


4.5 






AlNCAl^O,) 


40 


5.7 








5 


0.23 






SiO z 


15 


0.32 




ran I 


25 


0.47 








40 


0.82 



[0052] mmm \ i - 1 6) .13 \z^Ltcy ^ ? 
*mmm7 {z^Ltzjj&tmm\z&f&Ltco t*& % mm 

[0 0 5 3] cn&<0»B1R<D«ieW***3Sfi« 1 chlfj 40 

T, S i 0 2 *fflt^fc»B«©J»e*sp2. 5W/m • 
KdJt^T, A 1 2O3, Sn0 2 t BN, AIN, Si 
3 N 4 , A1N-A1 a 0 3 *ffll^fc«K1gOj»e»*f4 
4.1-5.9 W/m • K £ $ 6 (CiS < . *fce**a*|Sj± 

[0 0 5 4 ] 



[^®<OffiWcClK0J!] 

[0 2] !8tt«1^6ttt*SE«l-7(Ol»W{btt»B« 

[ia 3 ] mmm 1 - 6 t tbRw 1 - 7 ro^fiSYbttwji&Bg 

fk* + ^sn*7>f M£«*£0>KI 
[114] 7-10 £lt<fi0»l 8-11 <7)f!fcfiB{bf£8f 



(8) 



2003-268070 



[HI] 




1.2 



0.8 



I 

gf 0.6 
^ 0.4 



0.2 
0 



[B2] 
m 2 













— ■ 








25volK*2S 
, i 



[B3] 

m 3 



400 1000 2000 



1.2 
1.0 
0.8 
0.6 h 



us 

£ 0.4 



0.2 
0 







400TmW±^^^' 




















400rm*;» 



20 25 30 40 



50 



1' 

i 1 



[04] 

E) 4 













it A- 



10 20 30 



7n > h^-SXaifcS 



imi a iL rfr^^w-tT a i # i # t* 



2£&SK B & *;*:**>»T-tT 11*1-9 
SCdtt B SiBfPBf B StSWWrrt 
F3?-A(##) 4J002 CD001 DE076 DE096 DE146 

DF016 DJ006 DK006 FD016 

GQ01 

4J036 AA01 AJ01 AJ 14 DC02 FA02 
JA15 



